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National Foreword

This European Standard EN 60601-2-33:2010 was adopted as Luxembourgish Standard 
ILNAS-EN 60601-2-33:2010.

Every interested party, which is member of an organization based in Luxembourg, can 
participate for FREE in the development of Luxembourgish (ILNAS), European (CEN, 
CENELEC) and International (ISO, IEC) standards: 
 
- Participate in the design of standards 
- Foresee future developments 
- Participate in technical committee meetings

https://portail-qualite.public.lu/fr/normes-normalisation/participer-normalisation.html

THIS PUBLICATION IS COPYRIGHT PROTECTED 
Nothing from this publication may be reproduced or utilized in 
any form or by any mean - electronic, mechanical, photocopying 
or any other data carries without prior permission!
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Medical electrical equipment -  
Part 2-33: Particular requirements for the basic safety and essential 

performance of magnetic resonance equipment for medical diagnosis 
(IEC 60601-2-33:2010) 

 
 
Appareils électromédicaux -  
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This European Standard was approved by CENELEC on 2010-10-01. CENELEC members are bound to comply 
with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European Standard 
the status of a national standard without any alteration. 
 
Up-to-date lists and bibliographical references concerning such national standards may be obtained on 
application to the Central Secretariat or to any CENELEC member. 
 
This European Standard exists in three official versions (English, French, German). A version in any other 
language made by translation under the responsibility of a CENELEC member into its own language and notified 
to the Central Secretariat has the same status as the official versions. 
 
CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, 
the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, 
Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, 
Spain, Sweden, Switzerland and the United Kingdom. 
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Foreword 

The text of document 62B/777/FDIS, future edition 3 of IEC 60601-2-33, prepared by SC 62B, Diagnostic 
imaging equipment, of IEC TC 62, Electrical equipment in medical practice, was submitted to the 
IEC-CENELEC parallel vote and was approved by CENELEC as EN 60601-2-33 on 2010-10-01. 

This European Standard supersedes EN 60601-2-33:2002 + A1:2005 + A2:2008. 

This EN 60601-2-33:2010 is based on the second amendment to EN 60601-2-33:2002. It has also been 
adapted to EN 60601-1:2006, with technical modifications being introduced where appropriate. 

The contents of the corrigendum of October 2010 have been included in this copy. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent 
rights. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2011-07-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2013-10-01 

In this standard, the following print types are used: 

–  Requirements and definitions: roman type. 
–  Test specifications: italic type. 

–  Informative material appearing outside of tables, such as notes, examples and references: in smaller type. Normative text of 
tables is also in a smaller type. 

–  TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS PARTICULAR STANDARD OR AS NOTED: 
SMALL CAPITALS. 

In referring to the structure of this standard, the term 

–  “clause” means one of the seventeen numbered divisions within the table of contents, inclusive of all 
subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.); 

–  “subclause” means a numbered subdivision of a clause (e.g. 7.1, 7.2 and 7.2.1 are all subclauses of 
Clause 7). 

References to clauses within this standard are preceded by the term “Clause” followed by the clause 
number. References to subclauses within this particular standard are by number only.  

In this standard, the conjunctive “or” is used as an “inclusive or” so a statement is true if any combination 
of the conditions is true. 

The verbal forms used in this standard conform to usage described in Annex H of the ISO/IEC Directives, 
Part 2. For the purposes of this standard, the auxiliary verb: 

–  “shall” means that compliance with a requirement or a test is mandatory for compliance with this 
standard; 

–  “should” means that compliance with a requirement or a test is recommended but is not mandatory for 
compliance with this standard; 

–  “may” is used to describe a permissible way to achieve compliance with a requirement or test. 

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title indicates that 
there is guidance or rationale related to that item in Annex AA. 
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 - 3 - EN 60601-2-33:2010 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and covers essential requirements of 
EC Directive 93/42/EEC. See Annex ZZ. 

Annexes ZA and ZZ have been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 60601-2-33:2010 was approved by CENELEC as a European 
Standard without any modification. 

__________ 
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Annex ZA  
(normative) 

  

Normative references to international publications 
with their corresponding European publications 

  

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies.  

  
NOTE   When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.  

  

Clause 2 of the general standard applies except as follows: 

Publication Year Title EN/HD Year 
  

 
Replacement: 
 
  

IEC 60601-1 2005 Medical electrical equipment -  
Part 1: General requirements for basic safety 
and essential performance 

EN 60601-1 
+ corr. March  

2006 
2010 

 

  

 
Addition: 
 
  

IEC 60601-1-2 
(mod) 

2007 Medical electrical equipment -  
Part 1-2: General requirements for basic 
safety and essential performance - Collateral 
standard: Electromagnetic compatibility - 
Requirements and tests 

EN 60601-1-2 
+ corr. March  

2007 
2010 

 

  

NEMA MS 4 2006 Acoustic noise measurement procedure for 
diagnostic magnetic resonance imaging (MRI) 
devices 

- - 

 

  

NEMA MS 8 2008 Characterization of the specific absorption 
rate (SAR) for magnetic resonance imaging 
systems 

- - 
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 - 5 - EN 60601-2-33:2010 

Annex ZZ 
(informative) 

 
Coverage of Essential Requirements of EC Directives 

 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and within its scope the standard covers all 
relevant essential requirements as given in Annex I of the EC Directive 93/42/EEC. 

Compliance with this standard provides one means of conformity with the specified essential 
requirements of the Directive concerned. 

WARNING: Other requirements and other EC Directives may be applicable to the products falling within 
the scope of this standard. 
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 – 2 – 60601-2-33 © IEC:2010 

CONTENTS 

FOREWORD........................................................................................................................... 54 
INTRODUCTION..................................................................................................................... 6H6H7 
201.1 Scope, object and related standards ....................................................................... 7H7H8 
201.2 Normative references.............................................................................................. 8H8H9 
201.3 Terms and definitions............................................................................................ 9H9H10 
201.4 General requirements ........................................................................................... 10H10H15 
201.5 General requirements for testing of ME EQUIPMENT ................................................ 11H11H15 
201.6 Classification of ME EQUIPMENT and ME SYSTEMS.................................................... 12H12H15 
201.7 ME EQUIPMENT identification, marking and documents ........................................... 13H13H16 
201.8 Protection against electrical HAZARDS from ME EQUIPMENT ..................................... 14H14H27 
201.9 Protection against mechanical HAZARDs of ME EQUIPMENT and ME SYSTEMS ............ 15H15H28 
201.10 Protection against unwanted and excessive radiation HAZARDS ............................. 16H16H28 
201.11 Protection against excessive temperatures and other HAZARDS ............................. 17H17H28 
201.12 Accuracy of controls and instruments and protection against hazardous 

outputs ................................................................................................................. 18H18H29 
201.13 HAZARDOUS SITUATIONS and fault conditions .......................................................... 19H19H47 
201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEM (PEMS)............................................... 20H20H47 
201.15 Construction of ME EQUIPMENT ............................................................................... 21H21H47 
201.16 ME SYSTEMS .......................................................................................................... 22H22H47 
201.17 Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS ........................... 23H23H47 
202 Electromagnetic compatibility – Requirements and tests ....................................... 24H24H48 
Annexes ............................................................................................................................... 25H25H48 
Annex D (informative)  Symbols on marking.......................................................................... 26H26H49 
Annex AA (informative)  Particular guidance and rationale .................................................... 27H27H51 
Bibliography.......................................................................................................................... 28H28H96 
Index of defined terms used in this particular standard........................................................ 29H29H104 
 
Figure 201.101 – Gradient waveform and EFFECTIVE STIMULUS DURATION ............................... 30H30H11 
Figure 201.102 – Limits for cardiac and peripheral nerve stimulation .................................... 31H31H33 
Figure 201.103 – Reduction of WHOLE BODY SAR limits at high temperatures .......................... 32H32H37 
Figure 201.104 – Volume for determining the spatial maximum of gradient output ................ 33H33H43 
Figure 201.105 – Volume for determining the B1 stray field .................................................. 34H34H46 
Figure 201.D.101 – Signs indicating a transmit only RF coil, transmit / receive RF coil 
and a receive only RF coil..................................................................................................... 35H35H50 
Figure AA.1 – Static magnetic fields: flow potentials and retardation..................................... 36H36H68 
Figure AA.2 – Experimental data on PNS threshold of human volunteers  in WHOLE 
BODY MR EQUIPMENT............................................................................................................... 37H37H83 
Figure AA.3 – Double logarithmic plot of experimental threshold values  for peripheral 
nerve stimulation .................................................................................................................. 38H38H84 
Figure AA.4 – Response value R(t) generated by convolution of a rectangular 
stimulus dB/dt and a nerve impulse response function n(t-θ) ................................................. 39H39H88 
Figure AA.5 – Gradient waveform G, stimulus waveform dB/dt and response value R,  
for a trapezoid EPI waveform starting at t = 0 ....................................................................... 40H40H89 

 

ILNAS-EN 60601-2-33:2010
IL

N
A

S-
EN

 6
06

01
-2

-3
3:

20
10

 - 
Pr

ev
ie

w
 o

nl
y 

C
op

y 
vi

a 
IL

N
A

S 
e-

Sh
op


	EN60601-2-33{2010}+corr{Oct2010}e.pdf
	EN60601-2-33{2010}e_codified
	EN60601-2-33{2010}e.pdf
	iec60601-2-33{ed3.0}e
	English
	CONTENTS

	Français
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	201.1 Domaine d’application, objet et normes connexes
	201.2 Références normatives
	201.3 Termes et définitions
	201.4 Exigences générales
	201.5 Exigences générales relatives aux essais des appareils em
	201.6 Classification des appareils em et des systèmes em
	201.7 Identification, marquage et documentation des appareils em
	201.8 Protection contre les dangers d’origine électrique provenant des appareils em
	201.9 Protection contre les dangers mécaniques des appareils em et systèmes em
	201.10 Protection contre les dangers dus aux rayonnements involontaires ou excessifs 
	201.11 Protection contre les températures excessives et les autres dangers
	201.12 Précision des commandes, des instruments et protection contre les caractéristiques de sortie présentant des dangers
	201.13 Situations dangereuses et conditions de défaut
	201.14 systèmes électromédicaux programmables (semp)
	201.15 Construction de l’appareil em
	201.16 Systèmes em
	201.17 Compatibilité électromagnétique des appareils et systèmes em
	202 Compatibilité électromagnétique – Exigences et essais
	Annexes
	Annexe D (informative) Symboles des marquages 
	Annexe AA (informative) Guide particulier et justifications 
	Bibliographie
	Index des termes définis utilisés dans la présente norme particulière
	Figures
	Figure 201.101 – Forme d’onde de gradient et durée de stimulation effective
	Figure 201.102 – Limites de stimulation cardiaque et du système nerveux périphérique
	Figure 201.103 – Réduction des limites du tas pour le corps entier pour des températures élevées
	Figure 201.104 – Volume pour déterminer le maximum spatial du gradient d’amplitude de sortie du champ magnétique
	Figure 201.105 – Volume pour déterminer le champ parasite B1 
	Figure 201.D.101 – Signaux indiquant une bobine d’émission de RF uniquement, une bobine d’émission / réception de RF et une bobine de réception de RF uniquement
	Figure AA.1 – Champs magnétiques statiques: potentiels de flux et retardement 
	Figure AA.2 – Données expérimentales sur le seuil de NSP de volontaires humains  dans les appareils À résonance magnétique pour le corps entier
	Figure AA.3 – Tracé logarithmique double des valeurs de seuil expérimentales  pour la stimulation du nerf périphérique
	Figure AA.4 – Valeur de réponse R(t) produite par convolution d’un stimulus rectangulaire dB/dt et d’une fonction de réponse d’impulsion nerveuse n(t-θ))
	Figure AA.5 – Forme d’onde de gradient G, forme d’onde de stimulus dB/dt et valeur de réponse R, pour une forme d'onde trapézoïdale d’EPI commençant à t = 0
	Figure AA.6 – Valeurs de seuil dB/dt pour deux formes d’ondes de gradient,  tracées par rapport à la durée de stimulation effective
	Figure AA.7 – Valeur de seuil de dB/dt pour une forme d’onde de gradient sinusoïdale,  en fonction du nombre de demi-périodes dans la forme d’onde
	Figure AA.8 – Limites du tas pour la masse exposée d’un patient

	Tableaux
	Tableau 201.101 – Liste des symboles
	Tableau 201.102 – Valeurs de rhéobase par type de système de gradient
	Tableau 201.103 – Coefficients de pondération pour la sommation de la sortie maximale Oi par unité de gradient
	Tableau 201.104 – Limites de températures
	Tableau 201.105 – Limites de tas pour les bobines d’émission volumique
	Tableau 201.106 – Limites de tas pour les bobines d’émission localisées
	Tableau 201.D.101 – Exemples de signaux d’avertissement et de signaux d’interdiction
	Tableau AA.1 – Normes professionnelles de champ statique





